The general analytical and numerical scheme to calculate the parameters of high intensity beam being transported is considered. Nonlinearities of external fields and space charge are taken into account. The matching conditions for a beam and focusing system aren't required. Lie algebraic technique was applied to derive the dynamic and the field equations selfconsistently. The distribution function and the macroscopic parameters of a beam at any transport channel cross-section were calculated in the framework of the Heisenherg picture in statistical mechanics. The computer code was carried out and verified. Test results are represented.
INTRODUCTION
To calculate the main dynamic parameters of the continuous relativistic high-current beam, being focused, at any cross-section of the transport channel one should operate with altering distribution function of transverse coordinates and momenta of charged particles, For chosen temporal and spatial scales interaction between particles inheres in collective behavior, charged plasma assumes to he collisionless. Therefore, firstly, one may consider a heam, submitted to the electromagnetic fields of focusing elements, as the Hamiltonian system. Secondly, to calculate the macroscopic parameters of a beam 
(1) 
The last formula assums that averaging the microscopic dynamic function over an ensemble of particles implies the Heisenberg picture in statistical mechanics.
To evaluate the dynamic equations ( 2 ) one should know the Z-dependence of the S , T , L matrixes. A nontrivial question is to evaluate the electromagnetic terms in the Hamiltonian (1). The electromagnetic forces acting on a beam particle are due to the external fields of focusing elements and to the interaction of a particle with its environment.
FOCUSING SYSTEM POTENTIALS
If in particular the magnetic focusing system is used to transport high-current relativistic beam, we have 2) Calculate the components of the magnetic induction B(x, y , z) from B(n, y. z ) = gradU(n, y . z ) .
3 ) Obtain the vector potential A(x, y , z ) projections from rotA(x, y . z ) = B(x, y , Z) .
SPACE CHARGE POTENTIALS
To calculate (Pkm ( x , y ; z ) one should solve the Poisson equation. Its solution at an arbitrary point (xo, y o ) of the beam cross-section at some z is G(xn,yn,x',y')g(x'.y',~:, p i . ) 3 (6)
where I is a beam current, vn is a reference particle velocity, E, is a dielectric permittivity of free space. And G(xn, yo ,x', y') denotes the Green's function.
It should be noted that the limits of integration over x',y',p:.p:, are unknown. In general case one must substitute the initial variables x, y , p , . p y for transformed variables x', y', p : , pi, in the integral, that should be of the form (5). As a result we conclude, that integration involves the inverse transfer map M-' . g(x, y , p , , p , ) Due to the elliptic symmetry we evaluate only S of them.
But if the initial distribution
As the result should be expressed in variables of (7), after the inverse substitution x' + 0: . x ' , y' + 6 , y we
TO satisfy the second requirement we consider 
CONCLUSION
The analytical approach to solve the problem of nonstationary nonlinear focusing of a high-current beam was developed. It uses the most general equations that govern a beam dynamics. And it means that the method may have various applications in charged particle beam physics and accelerator science. Also it should be noted, that using in particular the Heisenherg picture allows to solve the dynamic equations and calculate the beam parameters, including its emittance and brightness, in the same manner and without a concern about the distribution evaluation.
